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Condensation of glucosides of podophyllotoxin 4 and
4'-demethylpodophyllotoxin 5 with diethyl acetal in dry
n[tromethane and thiophene-2-carboxaldehyde yield the
corresponding acetals namely, isoetoposide methyl ether
6 , isoetoposide 7 and isoteniposide 8.
The aryl tetralinlignans of Podophyllum species
have acquired considerable importance because of
their cytotoxic and antitumor activity',
Podophyllotoxin 1 and some other structurally
closely related lignans and lignan glucosides'
isolated from the roots/rhizomes of Podophyllum
emodi or P. hexandrum exert a powerful and
specific inhibition of mitosis by stopping cell
division in early metaphase'. Evaluated with
systemic application as tumor damaging agents
these natural products failed to act satisfactorily in
clinical trials due to non specific toxic side
effects".
It was observed that among all the glucoside
derivatives prepared those belonging to 4'-
demethyl series proved to be clinically most
effective. The unique configuration of 4' -demethyl
series at C-l, C-2, C-3 and C-4 with its highly
strained transfused (y-Iactone system gives them
the antimitotic and tumor damaging activity. Thus
all these clinically effective compounds belong to
epi series. We report herein the synthesis of
isoetoposide and isoteniposide: cyclic acetals of
normal series.
Glucosides of podophyllotoxin 4 and 4'-
demethylpodophyllotoxin 5 series were isolated
fThe compounds in the paper are covered under Indian Patent
No. 1620fDELl94 dated 14/12/94. Regional Research
Laboratory contribution no. 2245.
Note
from American and Indian species by Stoll et al. 7
Keeping in view that the acetals of glucoside of 4'-
demethylepipodophyllotoxin such as etoposide and
teniposide ( cyclic derivatives of epi series) show
strong anticancer activity it was thought
worthwhile to synthesise the corresponding acetals
of the naturally occurring glucosides of
podophyllotoxin and 4' -demethylpodophyllotoxin
to yield isoetoposide 7 and isoteniposide 8
(Scheme I) ..
Materials and Methods
The mixture9 of podophyllotoxin-4-0-f3-D-
glucopyranoside 4 and 4' -demethylpodophyl-
lotoxin-4-0-f3-D-glucopyranoside 5 was obtained
from the marc of podophyllotoxin resin. The
mixture was separated on silica gel column by
elution with chloroform-methanol (95:5) to give
podophyllotoxin-4-0-j3-n ...glucopyranoside follow-
ed by elution with chloroform-methanol (85:15)
mixture to yield 4' -demethylpodophyllotoxin-4-0-
f3-D-glucopyranoside. These glucosides have been
converted to cyclic derivatives 10. The synthesis of
these compounds has been achieved by the
condensation reaction of the glucosides of
podophyllotoxin and 4' -demethylpodophyllotoxin
respectively with liquid aldehyde. For transacetal-
ization reaction the dimethyl acetal of
acetaldehyde was reacted with respective glucoside
in the presence of p-toluenesulphonic acid under
nitrogen atmosphere using suitable solvent at room
temperature.
Results and Discussion
This work has provided a method for the
synthesis of cyclic acetals namely isoetoposide
methyl ether 6, isoetoposide 7 and isoteniposide 8.
The condensation reaction of glucosides usually
took place on the C-4 and C-6 hydroxyls of the
hexapyranose moiety to yield the acetals where the
equatorial substituent predominates almost
exclusively (the isomer with an axial substituent is
produced only in minimal amounts and is lost

















during purification of the main product). A
characteristic chemical shift" of the axial proton in
the IH NMR spectrum of sugar acetals could be
recognized especially with acetals of aromatic
aldehydes.
Experimental Section
The marc comprising mainly of podophyl-
Scheme I
lotoxin-Bcu-glucopyranoside and 4' -demethyl-
podophyllotoxin-f3-D-glucopyranoside, kaemp-
ferol, quercetin and other polyphenolics was
subjected to separation by known methods?". IH
NMR spectra were recorded on Varian T60 NMR
spectrometer, mass spectra on Jeol DMS 300
spectrometer and IR spectra on a Shimadzu 435 IR
spectrophotometer.
Podophyllotoxin-4 (4", 6"-Oeethylidene-Bsn-
glucopyranoside); isoetoposide methyl ether 6.
Powdered podophyllotoxin-4-0-f3-D-glucopyra-
noside (1.2g, 0.002 mole) was suspended in 50 ml
of dry nitromethane. Acetaldehyde diethylacetal (4
ml, 0.03mole) and p-toluenesulphonic acid (50 mg,
0.0003 mole) were added to it. The mixture was
stirred under Nz, for 6 hr. The solution was diluted
with chloroform (100 ml) and washed with water
(3x25 mL). The organic phase was dried over
sodium sulphate and solvent removed under
vacuum yielding crude product (1.2' g). It was
purified by column chromatography on silica gel
(100 g) using chloroform-methanol (98:2) to give
l.lg of the pure material., m.p. 182-83°C (lit.' m.p.
160-64°C); [a]D= --48° (c, 0.546, CHCI3); -55.60°
(c, 0.5, MeOH); IR (KBr):3482(OH), 1776 (y-
lactone), 1590, 1506, 1484 cm' (arom.C=C);
IHNMR (CDC13): 7.20 ( s, 1H, Cs-H), 6.45 (s, IH,
Cs-H), 6.30 (s, 2H C'2 and C'6-H), 5.95 (s, 2H, -0-
CH2-O), 4.8-3.8(2m,12H, H-4, H-l & H-3aa, 3af3
embedded in 7 glucosidic protons and one acetal
proton), 3.75 & 3.7 (2s, 9H, 3-0CH3) 2.8 (m, 2H





copyranoside (1.2 g, 0.002 mole) was converted to
its acetal which was purified by column
chromatography over silica gel (90 g) using
chlorofom-methanol (95:5) as eluant and recry-
stallised from methanol to give pure product (0.82
g), m.p. 174-75°C [a]D -60° (c, 0.59, CHC13); -60°
(c, 0.47,MeOH); IR (KBr): 3448(OH); 1772
(y-Iactone); 1614, 1512,.1482 cm-I(arom. C=C);
IHNMR (CDC13): 7.18(s, 1H Cs-H), 6.42(s, 1H Cs-
H), 6.30 (s, 2H Cz'- & C61-H), 5.95 (s, 2H,
-O---CH2-O-) 4.75-3.8 (2m, 12H, H-4, H-1 &
H-3aa, 3af3 embedded in 7 glucosidic protons and
one acetal proton), 3.68 (s, 6H, 2-0CHJ, 1.28
(d, J=4.5Hz, 3H CH3-CH<0; Mass:M+ 588.
4' -Demethylpodophyllotoxin 4-(4", 6"-0-
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thenylidene-!3-D-glucopyranoside); isoetopo-
side 8. Dried 4' -demethylpodophyllotoxin-4-0-!3-
O\-glucopyranoside (0.825 g, 0.0015 mole) was
suspended in thiophene carboxaldehyde (8rnL) and
anhydrous zinc chloride (400 mg). The product
after usual work up was purified by column
chromatography over silica gel (90 g) using
chloroform-methanol (95:5) as eluant and
recrystallised from methanol to give pure product
(700mg), m.p. 315-21)°C (lie m.p. 274-77°C);
[a]D= -55.4° [c, 0.54, MeOH], IR(KBr):
3440(OH); 1770 (y-Iactone); 1610, 1510 and 1470
cm' (arom. C=C); IHNMR (DMSO-d6): 7.7-
6.8(m, 4H, H of thiophene ring and H at Cs-H),
6.56 (s, 1H, Cs-H), 6.22 (s, 2H C'2-H & C'6-H),
6.02(s, 2H. -0-CH2-0-), 5.88 (s, 1H acetal H of
thenylidene group), 4.85-3.65 (2m, 11H, H-4, H-1
& H-3aa, 3af3 embeded in seven glucosydic
protons), 3.63 (s, 6H, 20CH3).
Biological activity
The anticancer screening of isoetoposide was
performed at National Institute of Health,
Maryland, USA. The compound did not show
significant activity.
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